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CHAPTER I 
INTRODUCTION 
Purpose of the Study 
The purpose of this study was to determine the amount of transfer 
in division of whole numbers, when the pupil had an understanding of all 
types of division with two-figure divisors, to division examples with 
three-figure divisors. 
Justification 
As all arithmetic is based on the fundamental principles, it 
would seem that more transfer of learning and less teaching could be 
carried on in some phases of arithmetic. As long division seems to be 
one of the phases of arithmetic in ~vhich children seem to have the most 
difficulty, the 't·7riter 1:-1as interested in finding the actual atnount of 
transfer from an understanding of long division examples with two-figure I! 
l 
divisors to long division examples with three-figure divisors, the 
being tested with no coaching, class discussion, or instruction. 
Scope and Limitations 
The study was made with 120 pupils from four of six sixth grades 
in one school. The two sixth grades not included had new, inexperienced 
teachers. All phases of division of two-figure divisors had been taught 
and tested. The experimental tests of three-figure divisors were given 
with no teaching. There was no time limit on the tests so all pupils 
finished all examples. The four teachers used the same text and 
the meaning of division in the same way. 
All pupils were given the tests so as not to discriminate, but 
the results of the tests of four pupils were not included as those pupilsi! 
~ 
were working below level and had not mastered an understanding of long 
division. 
Orgaaization of the Research Report 
very little has been done in research on the transfer of 
in this particular type of situation. Most of the studies have been on 
transfer of learning in general; the results and findings of some will 
be noted in the next chapter. 
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CHAPTER II 
LITERATURE AND RESEARCH ON TRANSFER OF LEARNING 
Robert Lee MOrton telB us that: 
Pupils who build understandings gradually, one step at a time, 
achieve permanent power in arithmetic. Neither they nor their 
teachers are satisfied with mere peaks of temporary achievement. 
They learn to proceed intelligently, not by mere rule-of-thumb. 
They learn meaningfully, not mechanically. 
To say that the teacher should lead pupils to discover new 
truths for themselves is to admit that most pupils would not dis-
cover these truths unaided. But to take each step in the thinking 
for the pupil is to deny him the opportunity to take these steps 
alone. 
There are advantages in permitting and aiding pupils to discover 
new truths. Arithmetic becomes more interesting. Interest begets 
effort, and effort furthers learning. Another advantage is that new 
truths which the pupil discovers (in whole or in part) are less 
likely to be lost or forgotten than those statements which come to 
him as statements made by books or persons. And if such truths are 
forgotten, there is good chance that they can be rediscovered. The 
pupil becomes independent and self-reliant. It is teaching of a 
high order to lead pupils to discover new truths for themselves.! 
Ethel Kortage tells us that: 
The purpose of education is to prepare the individual for society 
and this means to prepare him to meet situations which differ in 
respects from the educational situation in which the preparation was 
acquired. This preparation succeeds or fails, depending on the 
ability of the student to transfer training in school to society.2 
1Robert Lee Morton, "Arithmetic in the Changing Curriculum," 
Elementary School Journal, 49:64-67, November, 1949. 
2Ethel Kortage, "Transfer of Training," School Science and 
Mathematics, 48:632, November, 1948. 
But what is meant by transfer? 
First, transfer is a fact, as revealed by nearly eighty per cent 
of the studies; second, transfer is not an automatic process that 
can be taken for granted, but it is to be worked for ••• and third, 
the amount of transfer is conditioned by many factors, among which 
are: age, mental ability; (possibly) time interval between learning 
and transfer; degree of stability attained by the learned pattern; 
"knowledge of directions, favorable attitude toward the learning 
situation, and efficient use of past experience"; accuracy of 
learning; "conscious acceptance by the learner of methods, procedureslL 
principles, sentiments, and idealsu; meaningfulness of the learning !! 
situation; the personality of the subject--greater transfer in i 
extroverts than in introverts; method of study; suitable organiza- H 
tion of subject matter presentation; and provision for continuous II 
reconstruction of experience.3 
Humphrey tells us that "By transfer of training we mean the in-
fluence of past training in a new situation which differs from the 
. . 1 . . i . 114 or1g1na tratntng s tuatton. 
Kingsley gives as his definition the following: 
When training in one situation on one form of activity affects 
one 1 s ability in other types of activity or one's performance in 
different situations we have what is commonly understood as transfer 
of training.S 
Howard conducted an experiment in 1947 where fifteen classes of 
children in grades five and six in San Francisco were taught fractions 
by three different methods. The children in Group A did not use visual 
aids and were taught by the drill method only. The children in Group B 
3Pedro Orata, "Recent Research Studies on Transfer of Training 
with Implications for the Curriculum,Guidance, and Personnel \'lork,n 
Journal £! Educational Research, 35:81-2, October, 1941. 
4Lloyd G. Humphreys, "Transfer of Training in General Education," 
Education Digest, 17:13, October, 1951. 
5Howard L. Kingsley, The Nature ~ Conditions of Learning (New 
York: Prentice-Hall, Inc.~ 1946), p. 521. 
4 
were taught by the use of audio-visual aids but had no drill. The chil-
dren in Group C were taught by a combination of the methods used in the 
other groups. They were taught meaningfully by audio-visual aids and by 
drill. At the end of the sixteen-week experimental period a test was 
given. The results of the test showed little superiority of one method 
over the others. However, a retention test was given after the summer 
vacation and the results showed that the children in Group C and Group B 
had lost very little, while the children in Group A had forgotten a great11 
n 
deal of what they knew at the end of the previous school year. The 
results showed that Group C was superior to Group B. 
Howard concludes with this statement: 
This study indicates clearly that if the teacher omits either 
the development of the meaning of arithmetic or the provision for 
adequate practice in computation there is a likelihood that the 
child will not retain what he has learned, irrespective of how well 
he appears to answer questions given directly at the end of the 
learning situation.6 
In 1943 Brownell and carper conducted a study to find out how 
children learn the multiplication combinations. About 4,000 children 
took part in this experiment. Before receiving any instruction, the 
children were given pretests covering the direct and reverse forms. 
they were given instruction and daily tests in the direct forms of the 
facts for five days. On the fifth day they were given a test covering 
all the combinations--both direct and reverse. It was found that the 
children transferred knowledge from direct forms to work with reverse 
0charles F. Howard, "Three Methods of Teaching Arithmetic," 
California Journal 2! Educational Research, 1:3-7, January, 1950. 
5 
forms. Improvement was greater for direct instruction but it was found 
that: 
Transfer may greatly reduce the load of learning the combinations 
and may do so without explicit effort to this end on the part of the 
teacher. The only instructional factor which could have facilitated 
transfer was the organization of facts in table form. With delib-
erate encouragement to transfer learning and with the provision of 
generalizations besides those implicit in the tables even more 
transfer might be expected.7 
Rosskopf says: 
To secure maximum transfer in the sense of applying "an 
knowledge (a whole principle) ••• to all tasks involving the same 
principle"S teachers of mathematics must teach in such a way that 
demonstration exercises (or tasks) serve as ex~ples of the applica-
tion of the principle. If the learning is directed by a teacher 
toward an understanding of how well envisaged structural situations 
can be solved, a student's probability of success in applying the 
principle to a strange, different structure that requires for its 
solution application of the same principle will be greater than if 
learning is directed toward memorization or (verbalized) general-
isation. 9 
Gordon Hendrickson says: 
It is probably safe to say that the way a subject is taught has 
more influence upon the amount of transfer than the nature of the 
subject itself. Suggestions to teachers interested in securing 
maximum transfer values are as follows: (1) Identify clearly as 
many components as possible which are common both to the subject 
matter to be taught and to the fields of possible transfer. These 
components may include information, skills, procedures, attitudes, 
and principles. (2) Help the learner to see the possibility and 
desirability of transfer. (3) Point out specific applications of 
i 
Di 
l! 
'I 
7william A. Brownell and Doris Carper, Learning £h! Multiplicatiorli 
Combinations, Duke University Research Studies in Educationp No. 1 'i 
(Durham, North Carolina: Duke University Press, 1943), p. 19. '! 
8George Katona, Organizing !n2 Memorizing (New York: Columbia 
University Press, 1940), p. 318. 
9Myron P. Rosskopf, "Transfer in Training," I!!! Learning of 
Mathematics: Its Theory and Practice, Twenty-first Yearbook of the 
National Council of Teachers of Mathematics (Washington, D. C.: 1953), 
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what he learns~ that is, points of identity or possible generaliza-
tions between his learning and other fields. (4) Provide practice 
in making actual applications in as many situations as possible. 
(5) Emphasize discovery of meanings and relationships. (6) 
the learner to formulate verbal generalizations or principles as 
as he can.lO 
In the Twenty-first Yearbook of the National Council of Teachers 
of Mathematics Rosskopf tells us that: 
A program of mathematics teaching that will develop the largest 
possible transfer might be outlined as follows: (a) Teaching should 
be for understanding; for developing concepts. This means that the 
methods of exploration, discovery, and organization should be used. 
At this stage a teacher should be satisfied with a student being 
able to solve tasks that require use of the concept for their solu-
tion; at this stage there should be no attempt made to have stu-
dents or teachers verbalize the concept (of course, it is not 
implied that verbalization by a particular student should be dis-
couraged). By presentation of examples and working them out to• 
gether 1 teacher and students can achieve the sort of understanding 
that seems to give maximum transfer. (b) After understanding is 
assured, enough practice is furnished students so that they will 
have an opportunity to reorganize or reconstruct experiences in 
terms of the concept involved. • • • (c) Students who progress to 
higher levels of mathematics study should learn to verbalize prin-
ciples that are appropriate to their level of progress •••• 11 
Thus, 
The problem of transfer may then be considered almost education-
ally all-pervasive. It might almost be said that if there is to be 
education there must be transfer, for the purpose of education is 
to prepare for meeting situations which must inevitably differ in 
many respects from the educational situation in which the prepara-
tion was acquired.l2 
10cordon Hendrickson, "Instruction in Elementary and 
School," Handbook .2£. Applied Psycholog;y:, Vol. 2 (New York: 
Co., Inc., 1950), pp. 440-41. 
11Rosskopf, ~· ~., pp. 220-21. 
Secondary 
Rinehart and 
12sidney L. Pressy and Francis P. Robinson, Psycholog;y: ~ £h! 
!!! Education (New York: Harper Bros., 1944), p. 573. 
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CHAPTER III 
PLAN OF PROCEDURE 
Introduction 
Being interested in the actual amount of teaching that is neces-
sary in the same areas in arithmetic, the writer decided to make this 
study and try to find if some teaching could be eliminated and transfer 
of learning encouraged in doing examples in long division. 
Procedure 
Four tests vJere set up: Test IA, two-figure divisors ;;vith ap-
parent two- and three-figure quotients only; Test IL~, three-figure di-
visors with apparent two-figure quotients only; Test IB, t'tvo-figure di-
visors with at least one unapparent quotient digit in each example; 
Test IIB, three-figure divisors with at least one unapparent quotient 
digit in each example. Tests IIA and IIB were the experimental tests 
administered with no coaching, discussion, or class instruction. 
Tests IA and IB were made up of 16 examples in long division as 
presented in the text. Tests IIA and liB were made up of 10 examples 
taken at random from other books, as the three-figure divisor is not 
included in the text used. Tests IIA and liB were the experimental 
tests. 
The 10 examples in each of the experimental tests took about the 
same time to work as did the 16 examples in each of the two-figure 
divisor tests. 
As the purpose of the study was to determine the amount of trans-
fer from two-figure divisors to three-figure divisors, and not to deter-
mine the ability to do difficult examples in long division, the examples 
in the experimental tests were simple with two-figure even and uneven 
quotients and the use of zero in a few. 
The meaning of division and how to do all types of two-figure 
divisor division examples with an apparent quotient were thoroughly 
taught. After the pupils had mastered that step, Test IA, with 16 two-
figure divisor division examples with an apparent quotient, was given. 
~~o days later Test IIA, with 10 three-figure divisor division examples 
with apparent quotients, was given. 
The finding of an unapparent quotient was then taught. All types 
of examples were done. After the pupils had mastered that type of ex-
ample, Test IB, with two-figure divisor, including 16 examples with an 
unapparent quotient, was given. Two days later Test liB, with 10 ex-
amples of three-figure divisors and unapparent quotients, was given. 
There was no time limit set on the teaching of the apparent and 
unapparent quotients. Each teacher followed the same text and spent as 
much time as she needed to develop the meaning in each of the situations 
Scores were based on correct quotients even though many errors 
were made in computation and not in the process. 
Copies of the tests will be found on the following pages. 
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TEST lA 
Two-figure Divisors--Apparent Quotients 
1) 2) 3) 
30 ) 1560 20 ) 1807 36 ) 792 
4) 5) 6) 
24 ) 750 21 ) 483 96 ) 3264 
7) 8) 9) 
87 ) 1490 56 ) 8568 77 ) 62062 
10) 11) 12) 
43 ) 516 74 ) 4440 64 ) 2250 
13) 14) 15) 
82 ) 4264 57 ) 17161 11 ) 496 
16) 
94 ) 38164 
11 
TEST lB 
Three-figure Divisors--Apparent Quotients 
1) 2) 
312 ) 4992 613 ) 15479 
3) 4) 
839 ) 20136 137 ) 2877 
5) 6) 
238 ) 9520 349 ) 11168 
7) 8) 
526 ) 8942 763 ) 9919 
9) 10) 
412 ) 37904 932 ) 68968 
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TEST IIA 
Two-figure Divisors--Unapparent Quotients 
l) 2) 3) 
23 ) 575 35 ) 14725 47 ) 2868 
4) 5) 6) 
59 ) 3845 94) 6476 24 ) 1824 
7) 8) 9) 
77 ) 7086 56 ) 5040 28 ) 1832 
10) 11) 12) 
36 ) 1476 54 ) 3128 27 ) 21762 
13) 14) 15) 
98 ) 7856 26 ) 2376 16 ) 9123 
16) 
46 ) 2439 
13 
TEST liB 
Three-figure Divisors--Unapparent Quotients 
1) 2) 
326 ) 7864 437 ) 29279 
3) 4) 
127 ) 5461 678 ) 19662 
q 
li 
fl tl 
~~ 
'I 
1! 5) 6) ij 
rl 496 ) 16244 743 ) 18794 II 
I! 
,! 
I, ~ 
;1 
i ~ 
li 
ll 
il 
\I 1) 8) 
'I 
H 273 ) 14742 596 ) 21456 'I lt 
II 
II 
'I i! 
:I 
I 
'I ll 10) i! 9) ~ ,: 
926 ) 35188 824 ) 64272 
CHAPTER IV 
PRESENTATION AND ANALYSIS OF THE DATA 
The data relevant to this study are set up in the form of tables 
with an analysis of the statistical findings of each. 
TABLE I 
DISTRIBUTION OF SCORES ON TEST IA: 
DIVISION BY TWO-FIGURE DIVISORS, 
QUOTIENT DIGITS APPARENT 
Number of 
Examples 
Correct 
16 
15 
14 
13 
12 
11 
10 
9 
8 
7 
6 
5 
4 
3 
2 
1 
0 
Number of 
Pupils 
(£) 
41 
29 
16 
6 
5 
8 
2 
0 
2 
3 
3 
1 
1 
0 
1 
1 
l 
N = 120 
M = 13.57 
G = 3.42 
TABLE II 
DISTRIBUTION OF SCORES ON TEST IB: 
DIVISION BY THREE-FIGURE DIVISORS, 
QUOTIENT DIGITS APPARENT 
Number of Number of 
Examples Pup :Us 
Correct 
10 61 
9 18 
8 18 
7 6 
6 6 
5 1 
4 1 
3 3 
2 1 
1 4 
0 1 
N = 120 
M= 8.48 
u= 2.35 
15 
' ~ 
TABLE III 
DISTRIBUTION OF SCORES ON TEST IIA: 
DIVISION BY TWO•FIGURE DIVISORS, 
QUOTIENT DIGITS UNAPPARENT 
Number of 
Examples 
Correct 
16 
15 
14 
13 
12 
1l 
10 
9 
8 
7 
6 
5 
4 
3 
2 
1 
0 
Number of 
Pupils 
39 
25 
14 
10 
7 
6 
6 
3 
4 
1 
0 
1 
1 
1 
2 
0 
0 
N = 120 
M= 13.46 (/ = 3.22 
16 
TABLE IV 
DISTRIBUTION OF SCORES ON TEST IIB: 
DIVISION BY THREE~FIGURE DIVISORS, 
QUOTIENT DIGITS UNAPPARENT 
Number of 
Examples 
Correct 
10 
9 
8 
7 
6 
5 
4 
3 
2 
1 
Number of 
Pupils 
21 
32 
19 
15 
11 
7 
6 
1 
1 
1 
N = 120 
M= 7.88 
6' = 1.97 
TABLE V 
ANALYSIS OF DATA OF TESTS IA AND IB 
========-=======-=============== -... _,.,_, -
Apparent 
Quotient 
!A: T\~o-figure Divisor 
IB: Three-figure Divisor 
Total 
Examples 
16 
10 
Mean 
13.57 
8.48 
Per Cent Mean 
is of Total 
Examples in 
Test 
8l~ .5 
84.8 
· At the conclusion of the unit on apparent quotients with two-
figure divisors, each of the four teachers concerned with this study 
ministered Test IA, made up of 16 examples, to her class. After an in-
terval of two days a similar test, Test IB, made up of 10 examples with 
apparent quotients and three-figure divisors, was administered. The 
children had no coaching, discussion, or instruction on the latter. 
The results of these two tests are shown in Table V. 
Since there was a difference in the number of examples in 
tests, it was felt that the mean could be compared better by expressing 
each as a per cent of the total examples in each test. 
The mean on the apparent quotient two-figure divisor test, Test 
using 16 examples, was 13.57 which represented 84.5 per cent of the 
examples in this test, while the mean with the apparent quotient three-
figure divisors, Test IB, using 10 ex~mples, was 8.48 which represented 
84.8 per cent of the total examples within the test. 
These data indicate that very extensive transfer took place. It 
must be noted, however, that this extensive transfer existed only in 
that part of the study concerned with apparent quotients. 
18 
TABLE VI 
ANALYSIS OF DATA OF TESTS IIA ~lD liB 
=.;:=:;..="·=== 
Unapparent 
Quotient 
IIA: Tv•o-figure Divisor 
liB: Three-figure Divisor 
Total 
Examples 
16 
10 
Mean 
13.46 
7.88 
' « R- • 
Per Cent t·tean 
is of Total 
Examples in 
Test 
84.1 
78.8 
Here again, as in Table V, a per cent of the total examples in 
each test was determined because of the difference in the number of 
examples in each of the tests. Sixteen examples were included in Test 
IIA using an unapparent quotient with two-figure divisors after the unit 
had been taught. Test liB contained 10 examples with three-figure di-
visors, also with unapparent quotients and was administered after an 
interval of t\•10 days but ·with no teaching or discussion. 
Again it must be noted that there was no teaching of three-figure 
divisor long division examples by the teachers concerned with this study, 
nor had there been any previous teaching of such, as the text used in 
the system does not include three-figure divisor long division examples 
in the elementary grades. The children had to base their work on the 
concepts and understandings presented and developed during the teaching 
of the unit on two-figure divisor long division examples with unapparent 
quotients. 
The mean on the unapparent quotient two-figure divisor test, Test 
IIA, using 16 examples was 13.46 which represented 84.1 per cent of the 
total examples in the test, while the mean with the unapparent ~uotient 
19 
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three-figure divisors, Test liB, using 10 examples, was 7.88 which rep-
resented 78.8 per cent of the total examples in the test. 
These data indicate that the extent of the transfer was not so 
great as that in the tests on the apparent quotients. 
Data concerning the transfer in the apparent and unapparent quo-
tients will be found in the following tables. 
TABLE VII 
TVJO-FIGURE DIVISORS 
N Mean Diff. t 
120 13.57 Apparent 
0.12* 2.25 .20 .60 
Unapparent 120 13.46 
*Computed from separate distribution of differences. 
Null Hypothesis. There is no significant difference in the mean 
scores of students on the apparent quotient section and the unapparent 
quotient section of the two-figure divisor test (i.e., between 13.57 and 
13.46). 
~·lhen df = 119, t must reach a value of 1.98 to be significant at 
the 5 per cent level, or a value of 2.62 to be significant at the 1 per 
cent level. Since the computed t of .60 falls well below the critical 
value at the 5 per cent level (1.98), we have no cause to reject the 
above null hypothesis and may conclude that the observed difference can 
be attributed largely to chance. 
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TABLE VIII 
THREE-FIGURE DIVISORS 
N 1"1ean Diff. 
Apparent 120 8 .l~8 
0.59* 2.31 .21 2.81 
Unapparent 120 7.88 
*Computed from separate distribution of differences. 
~Hypothesis. There is no significant difference in the mean 
scores of students on the apparent quotient section and the unapparent 
quotient section of the three-figure divisor test (i.e., between 8.48 
and 7.88). 
Since the computed t of 2.81 eltceeds the critical value at the 
1 per cent level (2.62), '!!Je may reject the null nypothesis ir1ith a high 
degree of confidence and conclude that the observed difference exists 
due to factors other than chance. 
CHAPTER V 
In this study to determine the amount of transfer in long division! 
t': 
examples from two-figure divisors with apparent and unapparent quotient 
digits to examples in long division using three-figure divisors with 
apparent and unapparent quotient digits, the following summary may be 
made: 
1. Extensive transfer in long division examples from using two-
figure divisors, with apparent quotient digits (Ml3.57 which 
represented 84.5 per cent of the total examples in the test) 
to examples using three-figure divisors with apparent quotient 
digits (M8.48 which represented 84.8 per cent of the total 
examples in the test) took place. 
2. Less transfer 1vas found from examples in long division using 
two-figure divisors with unapparent quotient digits (Ml3.46 
which represented 84.1 per cent of the total examples in the 
test) to eJtanrples in long division tdth three-figure divisors 
and unapparent quotient digits (M7.88 which represented 78.8 
per cent of the total examples in the test). 
3. No significant difference was found between the results of the 
two-figure divisor examples with apparent quotient digits 
(M13 .57) at"!d the results of the ttll'o-figure divisor examples 
with unapparent quotient digits (Ml3.46) and a t of .60. 
4. A significant difference was found at the 1 per cent level 
between the results of the three-figure divisor examples with 
apparent quotient digits (M8.48) and the results of the three-
figure divisor examples i:>1ith unapparent quotien·t digits 
(M7.88) with at of 2.81. 
Conclusions 
1. MOre transfer of learning can be encouraged with good under-
standings in certain areas of arithmetic and less teaching 
done in those same areas. 
2. When children are taught long division meaningfully using 
two-figure divisors with apparent quotient digits, they can 
do long division examples using three-figure divisors with 
apparent quotient digits successfully with no coaching, dis-
cussion, or instruction. 
3. Even though children grasp and understand the process of long 
division with two-figure divisors using unapparent quotient 
digits, they do seem to have difficulty using three-figure 
divisors and unapparent quotient digits, with no coaching, 
discussion, or instruction on the latter. It would seem, 
therefore, that long division examples involving unapparent 
quotient digits be developed with more understanding. 
23 
Suggestions for Further Study 
1. A study to determine the amount of transfer from two-figure 
divisor examples with apparent quotient digits to three-figure 
divisor examples with apparent quotient digits with a greater 
number of classes and in more communities. 
2. A study to determine the amount of transfer from two-figure 
divisor examples with unapparent quotient digits to three-
figure divisor examples with unapparent quotient digits with a 
greater number of classes and in more communities. 
3. A study to compare the amount of gain through transfer with the 
amount of gain through direct teaching of long division with 
two- and three-figure divisors using apparent and unapparent 
quotient digits. 
4. A study correlating the intelligence quotient with the ability 
of pupils to transfer learning from two-figure divisor examples 
with apparent and unapparent quotient digits to examples with 
same types of quotients using three-figure divisors. 
5. A study to determine the amount of transfer from two-figure 
divisor examples with apparent quotient digits, taught meaning-
fully, to examples with two-figure divisors with unapparent 
quotient digits. 
6. A study to determine the amount of transfer in examples of long 
division with two-figure divisors with apparent and unapparent ' 
quotient digits to examples with three-figure divisors and 
apparent and unapparent quotient digits, with the teacher not 
24 
teaching the latter process, but aiming towards transfer in 
teaching and presenting the first process. 
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